Abstract. Using double Bergman representation formula we provide new sharp estimates for distances from fixed analytic functions to some subspaces of holomorphic functions in unit polydisk and unit ball. We will enlarge the list of previously known assertions of this type obtained recently by R. Zhao and W. Xu.
Introduction and notations
Let D be, as usual, the unit disk on the complex plane, dm 2 (z) the normalized Lebesgue measure on D so that m 2 (D) = 1 and dξ be the Lebesgue measure on the circle T = {ξ : |ξ| = 1}. Let further H(D) be the space of all holomorphic functions on the unit disk D. As we know [14] , if 0 < p < ∞, −2 < q < ∞, 0 < s < ∞, −1 < q + s < ∞, f ∈ F (p, q, s), if and only if
It is known also that F (2, 0, 1) = BM OA. We recall that weighted Bloch class B α (D), α > 0, is the collection of the analytic functions on the unit disk satisfying
is a classical Bloch class(see [2] and the references there). The well-known so called "duality" approach to extremal problems in theory of analytic functions leads to the following general formula
, the dual space of Y and l is a linear functional on Y (see [6] ). Various extremal problems in Hp Hardy classes in D based on duality approach we mentioned were discussed in [3, Chapter 8] . In particular for a function K ∈ L q (T ) the following equality holds (see [3] ), 1 < p < ∞,
It is well known if p > 1 then inf-dual extremal problem in analytic H p Hardy classes has a solution, it is unique if an extremal function exists (see [3] ). Note also that extremal problems for H p spaces in multiply connected domains were studied before in [1] , [7] and [8] . Various new results on extremal problems in A p Bergman class and it is subspaces were obtained recently by many authors (see [5] and the references there). In this paper, we will provide direct proofs for estimation of
Applying famous Fefferman duality theorem, P. Jones proved the following. Theorem A.( [4] , [14] ) Let f ∈ B. Then the following are equivalent:
(
where χ denotes characteristic function of the mentioned set. Recently, R. Zhao (see [14] ) and W. Xu (see [13] ) obtained results on distances from Bloch functions to some Möbius invariant function spaces in a relatively direct way. The goal of this paper is to develop further their ideas and present new theorems in analytic function spaces in higher dimension. In next sections various assertions for distance function will be given. We will indicate proofs of some assertions in details, short sketches in some cases will be also provided.
Throughout the paper, we write C ( sometimes with indexes) to denote a positive constant which might be different at each occurrence (even in a chain of inequalities) but is independent of the functions or variables being discussed. We will write for two expressions A B if there is a positive constant C such that A < CB.
Main results
In this section applying rather unusual "double" Bergman representation formula, we indicate a precise formula for "dist" function that allows to estimate distances from any function from certain analytic BMOA type class to certain weighted Bergman space. The simple nature of our proof allows to consider more general weighted Bergman classes, but we restrict ourselves to standart weights. We assume in advance that inf of any set below and the set itself can not be empty. We denote below everywhere by D n as usual the unit polydisk (see for example [2] and references there) and use below all standart notations of function theory in polydisk that can be found for example in [2] .
Let α > r, r > 1, α > 1. Then obviously 
Remark. Note A 1 r−2 is a standard Bergman class in polydisk D n studied before by various authors (see for example [2] ). Classes Q r,α in disk D are so called BMOA type spaces were also under investigation by many authors recently (see [11] , [12] ).
Appling classical Bergman representation for the unit disk n times by each variable we get Bergman representation formula in polydisk.
and
where
Moreover it turns out the reverse estimate is also true and we have the following sharp theorem. We assume also that all inf everywhere in paper are taken from not empty sets. Theorem 2.1. Let r < α − 1, r > 1, α > 1, f ∈ Q r,α , then the following are equivalent:
Proof. Let us show first the implication (2) → (1) using arguments we provided above. We have for γ > r − 2
Hence using Fubinis theorem and putting γ 1 = α − 2, we will have
We used that
(See [2] ). Now we show f 1 Qr,α ≤ Cε. We have using (3) and Fubinis theorem for γ > r − 1
So we showed one part of our theorem. To show the reverse we assume the reverse to that assertion is true. Hence by assumption there are ε, ε 1 , ε > 0, ε 1 > 0 and there is f
Using this we arrive easily to contradiction. Indeed we have
) and by (3) after choosing appropriate ρ > 1 and β > −1, we will have
So we have an obvious contradiction. Our theorem 2.1 is proved. 
Namely we consider Bergman classes
Where dm n (ξ) is standard Lebesque measure in T accordingly Note analytic classes on subframes and expanded disk were studied before in [9] , [10] . We also note that proofs of mentioned assertions can be obtained by small modification of proofs of our main theorem 2. 
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